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Tne MAILING DA TE of this com munication appears on the cover sheet with the correspondence 

Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 

earned patent term adjustment. See 37 CFR 1 704(b). 

Status 

I )□ Responsive to communication(s) filed on 06 July 2001 . 

2a)D This action is FINAL. 2b)H This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters P^cution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11,453 0.0.213. 
Disposition of Claims 

4) D Claim(s) M is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) Q Claim(s) 41 is/are allowed. 

6) Q Claim(s) 1-4 , 9. 21. and 25-40 is/are rejected. 

7) H Claim(s) 5-8, 10-20 and 22-24 is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)D The drawing(s) filed on is/are; a)Q accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

I I )□ The proposed drawing correction filed on is: a)D approved b)D disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) D The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

13) 13 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)C3 All b)D Some*c)D None of: 

1 .0 Certified copies of the priority documents have been received. 

2D Certified copies of the priority documents have been received in Application No. . 

3 □ Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 19(e) (to a provisional application), 
a) □ The translation of the foreign language provisional application has been received. 

15D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121 . 

Attachment(s) 
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2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) □ Information Disclosure Statement(s) (PTO-1449) Paper No(s) 5 



4) □ Interview Summary (PTO-41 3) Paper No(s). 
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Application/Control Number: 09/900,576 
Art Unit: 2882 

DETAILED ACTION 



Priority 

1. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which papers 

have been placed of record in the file. 

Claim Objections 

2. Claims 1,2,4, 6, 9-24, 26-28, 30, 32, 34, 39 and 40 are objected to because of the 
following informalities: 

3. Regarding claim 1 , delete the phrase "has crossed" and insert the term "penetrate". 
Practitioners in the art would contend that the x-ray beam does not cross an organ but that the x- 
ray beam would penetrate the organ. 

4. Regarding claim 2, the limitation is " a first image is taken before the inject.on of the 
contrast medium". However, claim 2 depends upon independent claim 1 that states "a 
representative image of the contrast from the tissues of the organ is produced from the plurality 
of digital images"; thus, it is contended that the representative image is the first image because it 
has been cited in the independent claim. 

5. Regarding claim 4, the limitation is "at least one second image is taken after injection of 
the contrast medium". However, the examiner contends that claim limitation is improper 
because claim 2 states that a first image is taken before the injection of the contrast medium and 
claim 1 states that a representative image of the contrast medium from the plurality of digital 
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have taken'' 

6 Regarding Cai. 6, the „m,,a,,on ,s "a, leas, one second i m a g e ,s taken during a phase of 
netghtened attenuatton due ,o the con,™, medtum. However, the examiner contends tha, clatm 

contrast medium and Cairn , states that a representee ,ma g e of the contrast nredtum from the 

at least two images have taken'.' 

7 Regarding Catms 9-13, «he limi.at.on of ".he second i m a g es are euually disputed in 
, im e" is vague and tndefinite. One couid assume tha, the instant inventton is tmplving that on, y 

8 Regardtng claims 13-17. .he hmitation of "the second images are taken a, shorter 
intervals than after the phase" ,s vague and indefinite These Cairns are dependent upon 
claims, which state "at least one second image" 

Reg ard,n g Catnts .3-17, line 3, insert the phrase "of lightened attenuation" after the 

term "phrase'. 

10 Regarding Catms ,S-20. line 3. msert the phrase "attenuation" before the tern, "phrase" 
, , Regarding Cairn 19, ,he Cairn ,s depended upon clatm 6, however, ,he exammer contends 

m) ec„o„ of the contrast medium and clatm 1 states tha, a representative tmage of the contrast 
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medium from the plurality of digital images is the second image; therefore, how can "a second 
image" be taken if at least two images have taken'.' 

12. Regarding claims 21-24, the limitation of "in which the first image is subtracted from 
each of the second images ' is vague because these claims depended upon claims that imply that 
a single second image has been taken. 

13. Regarding claims 26-28, the claims recite the limitation "subtracted images are filtered 
spatially" in claims 27, 28, and 29. There is insufficient antecedent basis for this limitation in 
these claims. In addition, the claims are improper dependent claims. 

14. Regarding claim 30, the term "mammorgraphy" should be changed to the term 
"mammography". 

15. Regarding claims 32 and 34, the limitations of "a gray level of the image is proportional 
to a quantity of the contrast medium per unit surface of the image" and "wherein a gray level of 
the image depends on the density of contrast medium in the organ" are vague and indefinite. Are 
the applicants implying that only the second image will have a gray scale level that is 
proportional to the contrast medium'.' 

1 6. Claims 39 and 40 are objected to under 37 CFR 1 .75(c) as being in improper form 
because of the claims dependency on claims 1-40. See MPEP § 608.01(h). Accordingly, the 
claims have not been further treated on the merits. 

Appropriate correction is required. 
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Claim Rejections - 35 (JSC § 102 

17. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(h) the inventus was patented or described in a printed publication in tins or a tore,,, country or in public use or on 
Jc in this country, more than one year prior to the date ot application lor patent m the tinted State.. 

18. Claims 1-4 rejected under 35 U.S.C. 102(b) as being anticipated by Hunt (USPN 
4,335,427). 

19. Regarding claims 1 and 3, Hunt discloses a radiological examination (col. 2, lines 27-30 
and 50-60) comprised of injecting a contrast medium into an organ (col. 3, lines 22-26); emitting 
an x-ray beam in the direction of the organ (cols. 1 , lines 49-54. 2, lines 50-54); taking a plurality 
of digital images after the x-ray beam has penetrated the organ (col. 3, lines 38-41); calculattng a 
representative image of the contrast produced in the organ from the digital images (col. 3, lines 
44-48); and taking an image after the injection of the contrast medium (col. 3. lines 26-29). 

20. Regarding claims 2 and 4, Hunt discloses taking an image of the organ before the 
injection of the contrast medium (col. 3, lines 22-26) and an image after the injectton of the 
contrast medium (col. 4, lines 38-51). 

21. Claims 1-4 are rejected under 35 U.S.C. 102(b) as being anticipated by Brown (USPN 
5,459,769). 

22. Regarding claims 1 and 3, Brown discloses a radiological examination of an organ 
comprised of injecting a contrast medium into an organ (col. 4, lines 31-33), emitting an x-ray 
beam in the direction of the organ (col. 3, lines 22-29); taking a plurality of digital images after 
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the x-ray beam has penned the organ (col. 3, Lnes 38-41). calculate a representative image 
ofthe contrast produced, the organ ,om the ^aHmages (co, 3, hnes 44-48, and ta.ng an 
imag e after the injection ofthe contrast medium (col. 4, lines 38-51). 
, 3 Regarding claims 2 and 4, Brown discloses the steps of taking an image ofthe organ 
befo re the injection ofthe contrast medium (104; col. 4, l.nes 9-18) and an ,mage after the 
injection ofthe contrast medium (col. 4, lines 38-51). 



Claim Rejections - 35 USC $ HH 

nMK r 103(a) which forms the basis for all 
24. The following is a quotation of 35 U.S.C. lu^a, w 

obviousness rejections set forth in this Office action: 

section 102 ofthis title, if the ditierences be w en t ^ ( ^ ^ tllc inventl0 „ was mule to a person 

such that the subject matter as a whole w, . old h ^ ™ x ' . Palcnlabl ,.ty shall not be negatived by the 
having ordinary sk.ll in the art to which said subject matter pert, 
manner in which the invention was made. 

,5 Cam, 9. 21 . 2W8. 30 and 32-40 are rejected under 35 U.S.C. .03(a) as betng 
Rentable over Hun, as ap P ,ied ,0 clamts I and 3, respecvely. ^ in v,ew of Snarma e, 

al (USPN 5,596,200). 

26 Regarding claims 9. 21. 25-28 and 35-40, Hun, fails ,o dtsclose ,ha, ,he ,mages are 
equ a„ y dis,rib U ,ed ,n ,ime. the ,mage ,*en before the co„,ras, med,um can be subs.ra.ed fro. 
Ac composite images, and the subs,ra,ed images can be filtered spatially. 

However, Hun, discloses a radiologtca, exam,ua„on (col 2, Irnes 27-30 and 50-60) 
comprised offering a contrast n^dium ,n,„ an organ (col. 3. Hnes 22-26, ; emi.tmg an >-ray 
beam ,n the direcon of ,he organ ,co,s I . Itnes 49-54, 2. lines 50-54, ,a k ,„g a plura.ny of 
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digital images after the x-ray beam has penetrated the organ (col. 3, lines 38-4 1 ); calculating a 
representative image of the contrast produced in the organ from the digital images (col. 3, lines 
44-48); and taking an image after the injection of the contrast medium (col. 3, lines 26-29). 

Sharma discloses a digital x-ray imaging system that utilized semiconductor sensor 
elements with reduced radiation exposure to the patient, higher sensitivity, improve image 
resolution, image contrast, color/gray scales (table 1 ; col. 4, lines 3-37). In addition, Sharma 
discloses that after the images are taken, the information is sent to a data acquisition/storage 
device and then to an image processing unit, whereby a variety of image manipulations can occur 
including attaching gray scales, contrast enhancement and image subtraction (col. 6, lines 51-65). 
Sharma also discloses that x-ray imaging system can be utilized in exposing a sample such as a 
breast (col. 2, lines 18-27) will being cost effective (col. 7, lines 3-6). It is well in the art the 
imaging processing capabilities are constantly improving with the advancement made in 
computer software and hardware equipment, thereby, it is inherent that computers can be 
programmed to perform temporal filtering, frame averaging, smoothing and that computers are 
assembled with large internal storage devices (60 or more GB hard drives); CD drives that utilize 
disks capable of storing 720 MB of information on one disk; and external storage devices such as 
ZIP drives. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made that the combination of steps as disclosed by Hunt could be utilized in image 
processing unit of the digital x-ray imaging system as disclosed by Sharma. According, the 
image processing unit can perform a number of functions that will improve the image resolution, 
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thereby, making it easier to pinpoint the location 



and density ofthe contrast medium inside an 



organ. 



■ 1 • ™ ,nd 3^-34 Hunt fails to disclose that the gray level is 
27 Regarding claims 30 and 3* nu 

a a -.v of the contrast medium, the range of images that are 
proportional to the quantity and density ofthe contias 

H _,,-, Hu n— — t^ol.l^Oand^O) 

(™\ i lines 22-26); emitting an x-ray 
comprised of injecting a contrast medium into an organ (col. 3, lines 

, k l lines 49-54; 2, lines 50-54); taking a plurality of 
te a m ,n. h edirec„o„of, h eor g an ( col, ,,,ne,4^ ^, 

dig ,,a,imagesa fl e,*e X -ra yb eam,aspe„e„.,ed,eorga„(col.3,,nes 

tn the natient higher sensitivity, improve image 
elements with reduced radiation exposure to the pat.ent, g 

, , ,, ,. m i4 lines 1-37). In addition, Sharma 
resolution, image contrast, color/gray scales (table 1, col. Ones- 

„ • , are taken the information is sent to a data acquisition/storage 
discloses that after the images aie taken, 

h ,as,(col2,,,neslS.27 ) w il ,be,n g co S «effec„ve.co,7.„n.s«,. 
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tte£ o„,ras,med ^^.^•v^"™*-'"*'"*'** 

contrast medium in .he organ with increased image resolution. 

28 Cairns « and 3, a, rejected under 3 5 US.C. ,03<a> as hemg unpa,e„,a b ,e over Hun, as 
app , i ed t „c 1 a, m U to ve,and^e,-,n™w„ fM ,s«,e«ae,a,,USP N 3, 85 ,0., 

, - B - 5 ' fc,,hW,,,te 

sam e order as a selected absorpnon l,ne of the con,™, medium 

However, Hun, discloses a radto.ogica, exam.nation <co>. 2, .,n=s 27-30 and 50,0, 

/ 1 i w<; 2^-26); emitting an x-ray 
^nsedof^ectrngacontvastmediumintoanovganlcoL 3,lmes2- 

t k l lines 49-54- 2, lines 50-54); taking a plurality ot 
beam in the direction of the organ (cols. 1, lines 49 

^■^^^^^^^^ 

44-48). 

,r J 4 col 5 line 30 to col 6, line 60). Mistretta 
medium are a function of .he x-ray energy (figs. 2-4. col. 5. 

, i, re ,a,es to the attenuate coefftcen, of the contrast medium ,co, 7. 1.nes ,-54). 



energy as 
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„ „„,d have been obvious «o one having ordinary skill in the an a, ,he ,ime ,he 
Mention was made tha, .be combination of steps as disclosed by Hun, could be modified ,o 
ut „, z e the relationship between the x-ray attenuation coefficient of the contrast medium, the , 
,,y energy and variations in thickness of the organ - disclosed by Misfetta According, the 
reS u,.an, methodology wii. have improved image resolution of the contrast medium in the 
, ma6 es based on the knowing the relationship between x-ray attenuation coefficient of the 
contrast medium, the x-ray energy and thickness variation 

Allowable Subject Matter 

29 Claims 5-8, 1 0-20 and 22-24 are objected to as being dependent upon a rejected base 
c ,a,m. bu, would be aUowable if rewritten including all of the limitations of the base Cairn and 
any intervening claims and overcoming the claim objections. 

30 Regarding claims 5-6, ,0-11. 14-15, .8, l9 and 22-23,he pr.or ar, fa.ls to discloses or to 
reasonably suggest the specific steps where, after injecting an organ with contrast medium, an 
,mage of the organ ,s taken during a phase of heightened x-ray attenuation, as se, f„,1h ,n the 

claimed combination. 

3, Regarding Cairns 7-8, ,2. 16, 20 and 24, the prior an fails ,0 discloses or ,o reasonably 
suggest wherem after injecting an organ with contrast medium, an image of the organ ,s taken 

after a phase of heightened x-ray attenuation, as se, fonh in the Ca.med combination. 

32 Regarding Ca.ms 1 3 and ,7. ,h= prior an fails to disdose or to reasonably suggest the 

intervals wherein after an image is taken at shorter intervals 
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33 Claim 41 is allowed. 

Regardtng c,a,m4,. the prior an fatls .o discloses or.o reasonably sugges. the specific 
sleps of examining an organ, herein after injecting ,he organ with .He contract medium, an 

as set forth in the claimed combination. 



examiner 



quantity of the contrast medium within the organ, 



Conclusion 

Any ,no.u,ry concerning ,h,s communication or earner communications from the 
, shou ,d be directed to Therese Barber whose redone number ,s (703, 306-0205 The 

,f attempts ,0 reach the examiner by telephone are unsuccessful .he examiner's 

su perv,so, Robert Km, can be reached on (703, 305-3492 The fax phone numbers for the 

organization .here .his apphca.ion or proceeding is assigned are ,703, 746-4S57 for reguiar 

a rirm 108 7722 for After Final communications 
communications and (703) 308-/ /zz ioi 

Any i„c,,ry of a genera, nature or re,a,,ng to the sta.us of this application or proceeding 
should be drreced to .he receptionist whose telephone number is (703) 305-4900 



January 27, 2003 



